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Introduction 

This  is  a  serial  publication  containing 
selected  translations  on  nonferrous  metallurgy 
in  the  Soviet  Union.  This  report  contains 
translations  on  subjects  listed  in  the  table 
of  contents  below. 
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Kie  Woyk  of  Scientists  In  the  Field  of  Mechanization 
and  Auton^tlorl  In  Nonferrous  Metallurgy 


^ollov^ing  la  a  translation  of  an  article  by 
Sh.  Cbbkih  in  Narodnoye  Khozyaystvo  Kazakh- 
stanan{ National  Economy  of  Kazakhstan),  No.  11, 
November  1959^  pages  14-21^ 


During  the  period  of  the  advanced  building  of  Commun¬ 
ism  the  problems  of  technological  progress,  over-all  mechani¬ 
zation  and  automation  of  production  processes,  and  speciali¬ 
zation  and  cooperation  in  all  branches  of  the  national  econ¬ 
omy  acquire  a  particularly  great  Importance.  Technological 
progress  is  inseparably  tied  to  the  advancement  of  science. 
Thanks  to  the  efforts  of  Soviet  scientists,  our  country  is 
among  the  world >s  leading  countries  in  the  level  of  techno¬ 
logical  progress  in  the  principal  branches  of  national  econ¬ 
omy;  the  Soviet  Union  leads  the  world  in  a  ntmiber  of  the 
principal  fields  of  knowledge, 

A  definite  contribution  to  technological  progress  is 
being  made  by  the  Academy  of  Sciences  Kazakh  SSR.  In  the 
last  few  years  alone  our  scientists  have  executed  a  number 
of  extremely  important  projects  relating  to  the  creation  of 
new  techniques  and  progressive  technology  for  the  leading 
branches  of  the  national  economy  of  the  Kazakh  Republic, 
particularly  for  nonferrous  metallurgy  and  ore -mining  industry. 

The  Academy  of  Sciences  has  developed  the  so-called 
cyclone  method  of  smelting  copper  ores  and  concentrates. 

The  productivity  of  the  furnace  smelting  space  at  this  method 
is  30  times  as  high  as  at  the  regular  reverberatoi?y-smeltlng 
method.  The  then  obtained  mattes  contain  one  and  one-half 
to  two  times  as  much  copper  as  do  the  mattes  of  reverberatory 
furnaces.  This  in  turn  greatly  accelerates  the  subsequent 
operation  —  converting.  Further,  the  consumption  of  fuel 
on  smelting  is  nearly  halved. 

At  present,  the  Academy's  scientists  are,  in  collabo¬ 
ration  with  the  workers  of  the  Balkhash  Mining  and  Metallur¬ 
gical  Combine,  successfully  completing  their  tests  of  the 
smelting  of  copper  concentrates  in  a  high -productivity  semi- 
industrial  cyclone  installation.  The  conversion  of  the 
metallurgical  shop  of  the  Balkhash  Combine  to  cyclone  smelt¬ 
ing  will  make  it  possible  —  within  the  same  production 
space  —  nearly  to  double  the  smelting-out  of  copper.  Improve 
the  working  conditions,  cut  drastically  fuel  consumption, 
and  obtain  thousands  of  tons  of  sulfuric  acid  annually. 

The  cyclone  method  of  smelting  is  extremely  effective 


also  for  retreating  a  number  of  materials,  e.g,,  the  old 
slag  heaps  of  lead  plants,  zinc  cakes.  Intermediate  products 
of  concentriitor  pilants »  At  the  Ust  •  -Kamenogorsk  Lead-Zinc 
Combine  zinc  bakes  (slimes  of  the  hydrometallurglcal  process¬ 
ing  of  zllhc)  a3?e  retreated  In  tubular  furnaces.  The  dally 
re treatment 'rate  of  such  furnaces  Is  by  no  means  very  high. 
This  involves  a  process  evolving  at  low  temperatures,  and 
therefore  copper  and  precious  metals  remain  In  the  wastes  — 
clinker  —  whose  subsequent  retreatment  Is  extraordinarily 
difficult.  A  cyclone  furnace  is  economically  more  conven¬ 
ient  and  has  a  high  productivity,  and  moreover  it  serves  to 
recover  completely  copper,  lead,  zinc,  and  precious  and  rare 
metals,  so  that  only  slags  remain  in  the  wastes.  The  Irtysh 
and  Leninogorsk  Combines  have  accumulated  millions  of  tons 
of  slags  containing  as  much  as  10  percent  zinc  and  30  per¬ 
cent  lead.  Such  slags  are  at  present  retreated  in  fuming 
furnaces.  However,  fuming  furnaces  are  designed  for  re¬ 
treating  only  pre-melted  slags,  a  circumstance  which  causes 
additional  consumption  of  fuel.  A  cyclone  furnace,  on  the 
other  hand.  In  the  co\arse  of  the  smelting  of  slags,  recovers 
lead,  zinc  and  rare  metals  without  requiring  any  special  pre¬ 
liminary  preparation  of  the  slags.  Thus,  the  process  will 
make  it  possible  to  Include  Into  the  national-economic  turn¬ 
over  the  old  slag  heaps  accumulated  in  enormous  quantities 
on  the  plants . 

A  considerable  effect  Is  to  be  expected  also  from  the 
introduction  of  the  cyclone  method  in  ferrous  metallurgy. 
Preliminary  estimates  show  that  this  will  make  it  possible 
to  obtain  steel  directly  from  ore  (by-passing  the  pig  iron 
stage),  and  thus  to  dispense  with  expensive  coke  and  giant 
blast  furnaces.  It  may  be  assumed  also  that  this  method 
will  find  broad  application  in  chemical  technology,  petrol- 
eimi  cracking  processes,  etc. 

Complex  tasks  are  posed  to  scientists  by  the  problem 
of  an  efficient  retreatment  of  the  ores  of  Dzhezkazgan.  The 
largest  copper  deposit  in  the  USSR,  Dzhezkazgan  is  actually 
a  poly -metal  deposit  containing  lead,  zinc,  silver,  a  number 
of  valuable  secondary  components  and  dispersed  rare  metals. 

In  terms  of  value,  copper  accounts  for  42  percent,  and  the 
share  of  the  dispersed  elements  totals  another  42  percent, 
while  lead,  zinc,  iron  and  sulfur  account  for  the  remainder. 
However,  the  present  technology  of  the  beneficlatlon  and 
metallurgical  processing  of  Dzhezkazgan  ores  makes  it  pos¬ 
sible  satisfactorily  to  recover  into  marketable  production 
only  copper  and  silver  out  of  the  1 8  valuable  elements  con¬ 
tained  in  these  ores.  The  percentage  of  the  recovery  of 
lead  is  low,  and  selenium  and  tellurium  are  recovered  to  a 
very  limited  extent,  while  zinc,  iron,  sulfur,  cadraltim,  gall- 
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iura>  molybdenunl,  tin,  and  antimony  are  completely  forfeited. 

The  value  of  the  released  commercial  production  is  no  higher 
than  40  percent  of  the  value  of  the  valuable  elements  con¬ 
tained  in  the  raw  ore , 

Thb  principal  reason  for  such  an  unsatisfactory  utili¬ 
zation  of  the  ultra-rich  ore  raw  material  of  Dzherzkazgan 
lies  in  the  Inappropriateness  of  the  pyrometallurglcal  pro¬ 
cesses  applied  there  --  processes  oriented  toward  the  recovery 
of  copper  alone.  At  a  time  when  the  demand  of  the  Socialist 
industry  for  honferrous  and  rare  metals  is  growing,  any 
further  such  imllateral  utilization  of  a  most  valuable  raw 
material  becomes  Intolerable.  Scientists  are  persistently 
exnloring  the  ways  and  means  of  expanding  drastically  the 
comprehensiveness  of  the  utilization  of  Dzhezkazgan ' s  sulf id¬ 
le  raw  material. 

The  spirt  of  inquiry  is  oriented  toward  developing 
methods  of  beneflclatlon  that  would  make  it  possible  to  con¬ 
centrate  the  maximal  amount  of  valuable  elements  in  bulk 
concentrates  and  to  isolate  low-value  dump  tailings  that 
could  be  utilized  for  construction  and  other  purposes.  Sub¬ 
sequently,  these  concentrates  should  be  directly  retreated 
by  novel  metallurgical  procedures  without  any  prior  selective 
flotation.  The  development  of  these  procedures  is  advancing 
in  two  directions.  The  first  direction  consists  in  the 
direct  hydrometallurglcal  re treatment  of  bulk  concentrates 
on  the  basis  of  the  methods  of  fine  chemical  technology . 

This  assures  the  recovery  of  not  only  nonferrous,  rare  and 
precious  metals  but  also  iron  and  sulfur  in  elementary  state. 
The  other  direction  is  oriented  toward  the  prior  pyroraetal- 
lurglcal  smelting  of  concentrates  in  cyclones  or  electric 
furnaces  or  in  suspended  state.  Then  the  nonraetallic  mineral 
components  are  extracted  from  the  ore  in  the  form  of  a  non- 
ferriferous  slag,  while  the  valuable  components  are  concen¬ 
trated  in  mattes  and  fumes  which  are  further  retreated  hydro- 
metallurglcally . 

The  results  of  the  conducted  laboratory  experiments 
and  technical-economic  calculations  have  shown  that,  at 
present,  bulk  flotation  with  direct  hydrometallurglcal  re¬ 
treatment  of  concentrates  is  the  most  promising  method  of  re¬ 
treating  all  the  varieties  of  the  sulfldlc  ores  of  Dzhezkazgan. 
Such  a  scheme  will  yield,  in  addition  to  copper,  lead,  zinc, 
iron,  sulfur,  selenium,  tellurium,  rhenium,  indium,  and  other 
dispersed  elements.  In  the  immediate  future,  this  method, 
offered  by  Academician  of  the  Academy  of  Sciences  Kazakh  SSR 
A.  L.  Tseft,  should  be  tested  industrially  in  the  enterprises 
of  Dzhezkazgan  and  Balkhash, 

A  great  deal  of  work  has  been  done  in  the  Academy  of 
Sciences  with  regard  to  obtaining  pure  metals  from  the  dusts 
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of  metallurgical  production.  In  particular,  the  amalgam 
method  of  obtaining  pure  thallium  from  such  dusts  has  been 
introduced  at  the  Chimkent  Lead  Plant.  Now  thallium  Is  one 
of  the  mobt  valuable  rare  metals,  widely  used  in  the  pro¬ 
duction  of  high-quality  steels,  in  the  manufacture  of  photo¬ 
cells  and' optical  glass,  and  in  radio  engineering,  telemech¬ 
anics,  pyrotechny,  etc.  The  raw  material  for  obtaining 
thallium  is  constituted  by  the  semifinished  products  and 
wastes  of  the  processing  of  sulfidlc  ores.  In  particular, 
in  the  lead  plants,  a  considerable  percentage  of  thallium 
is  contained  in  the  metallurgical  dusts  forming  during  the 
sintering  of  agglomerate,  because  the  content  of  thallium 
in  these  dusts  is  incomparably  higher  than  in  the  starting 
product  —  lead  concentrates. 

The  existing  technology  of  the  production  of  thallium 
is,  considering  the  small  content  of  that  element  in  the  re¬ 
treated  material,  complex  and  cxanbersome.  It  Involves  a 
number  of  labor-consuming  processes,  and  it  entails  the  con¬ 
sumption  of  a  great  deal  of  various  materials  and  the  loss 
of  a  part  of  the  basic  metal  —  thallium.  The  considerable 
expenditures  on  the  production  of  thallium  and  the  neglig¬ 
ible  recovery  of  that  metal  cause  it  to  be  a  highly  expen¬ 
sive  one  and  this,  of  course,  cannot  but  impede  a  broad  use 
of  thallium  in  the  national  economy. 

The  fundamentally  new  technological  scheme  of  ob¬ 
taining  thallium  from  metallurgical  dusts,  as  offered  by 
the  Academy  of  Sciences  of  the  republic  and  by  Kazakh  State 
University,  is  based  on  the  amalgam  method.  This  method  of 
recovering  thallium  currently  appears  to  be  the  simplest  one, 
and  one  not  requiring  high  expandifeures  of  reagents  and 
materials,  not  to  mention  the  fact  that  it  serves  to  obtain 
a  metal  with  a  high  degree  of  purity,  on  recovering  thallium 
from  dust  into  metal  to  the  extent  of  40-42  percent.  This 
new  technological  scheme  was  materialized  on  an  enlarged 
installation  at  the  Chimkent  Lead  Plant.  That  plant  has 
built  an  experimental  industrial  installation  producing 
planned  marketable  thallium  metal. 

Throughout  a  number  of  years  the  Academy’s  scientists 
have  been  working  on  the  probel  of  intensifying  the  extract¬ 
ion  of  crude  in  the  Emba  Region.  In  particular,  they  have 
been  exploring  the  ways  and  means  of  utilizing  the  energy 
of  the  side-recovery  gas  from  the  gushing  oil  wells.  The 
existing  technological  scheme  in  operation  at  many  crude 
extraction  establishments  in  that  Region  does  not  ensure  the 
separation  of  gas  from  crude  and  its  high-pressure  uptake. 

As  for  the  construction  of  compressor  installations,  it  is 
extremely  costly  and  it  requires  scarce  equipment  and  a  de¬ 
tailed  exploration  of  gas  reserves.  All  this  virtually  ex- 
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eludes  the  posslMIlty  of  an  industrial  utilization  of  the 
excess  gas  which  has  heretofore  "been  uselessly  hurned  in 
torches  in  situ.  The  scientists  of  the  Academy  of  Sciences 
have  succeeded""in  developing  a  new  technological  scheme  en¬ 
suring  the  utilization  of  such  petroleum  side -recovery  gas 
for  increasing  the  extraction  of  oil  from  deposits .At  the 
Kulsary  Oil  Deposit  d  project  drafted  by  these  scientists 
has  served  as  the  ba^s  for  constructing  an  Installation  for 
the  high-pressure  separation  of  side-recovery  gas  from  the 
gushing  oil  wells,  and  a  scheme  for  the  cbmpressorless  pump¬ 
ing  of  that  gas  into  the  depleted  oil  horizons  for  the  pur¬ 
pose  of  creating  Xater-and-gas  re-pression  in  these  horizons, 
and  for  the  accumulation  of  gas  in,  other  horizons  as  well. 

The  new  scheme  has  successfully  passed  prolonged  industrial 
tests. 

The  Academy  of  Sciences  has  worked  out  methods  of  ob¬ 
taining  new  high-active,  stable  and  Inexpensive  petroleum¬ 
cracking  catalysts  from  "monrakskaya"  bentonite,  and  it  has 
investigated  their  characteristics  circumstantially.  This 
year  these  catalysts  have  passed  successfully  their  industr¬ 
ial  tests  on  a  pilot  installation  at  the  Gur'yev  Oil  Refin¬ 
ery. 

The  scientists  of  the  Academy  of  Sciences  are  success¬ 
fully  conducting  research  in  the  over-all  mechanization  and 
partial  automation  of  processes  of  ore  extraction  by  the 
underground  method,  in  particular  processes  of  the  gouging 
out  of  ore  and  its  conveyance  to  the  mine  shaft,  which  ac¬ 
count  for  80-90  percent  of  the  labor  input  required  by  the 
complete  cycle  of  extraction. 

They  have  developed  a  progressive  method  for  the  mech¬ 
anization  of  mining  operation  on  the  basis  of  large -capacity 
trackless  self-propelled  drilling,  loading  and  transporting 
machines  making  it  possible  to  increase  2,5-3  times  the  labor 
productivity  of  underground  miners  and  to  cut  drastically  the 
ore  extraction  costs.  For  this  purpose,  the  scientists  have 
suggested  a  number  of  new  high-productive  machines;  self- 
propelled  drill  carriages  for  stoping  and  entry  work,  a 
telescoping  shovel  for  stopes,  an  electric  automatic  dumper, 
a  lifting  bulldozer,  etc.  To  test  these  and  other  new  self- 
propelled  machines,  the  Dzhezkazgan  Ore  Administration  has 
established  in  its  Mine  No.  45  an  experimental  sector  where, 
for  the  very  first  time  in  the  Soviet  Union,  trackless  equip¬ 
ment  has  operated  with  very  great  success  fuing  the  past  year. 
If  the  conversion  of  the  Dzhezkazgan  Ore  Mine  Complex  to  the 
new  technology  is  materialized  within  the  next  few  years, 
then  the  planned  Increment  in  the  ore  output  there  could  be 
achieved  without  expanding  the  labor  force  currently  available 
at  the  enterprise.  That  technology  should  also  be  success- 
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fully  introduced  in  many  other  ore-raining  enterprises  as 
well .  . 

The  Acadera3r:of  Sciences  is  also  conducting  major  re¬ 
searches  ih  the  field  of  the  automation  of  the  technological 
processed  of  ferrous  metallurgy.  Its  scientlsts-chemists 
have  developed  methods  of  electrolytic  production  of  zinc 
at  high  Current  deasitles.  This  process  makes  it  possible 
to  mechanize  the  peeling-off  of  cathode  metal  and  to  conduct 
it  on  a  continuous  basis  and,  by  the  same  token,  to  elimin¬ 
ate  the  arduous  physical  labor  involved  in  the  removal  of 
zinc  sediments  from  electrodes  and  to  Improve  the  salubrious¬ 
ness  of  the  shop  atmosphere.  At  present  this  method  is  being 
tested  on  a  larger  scale.  At  the  Ust-Kamenogorsk  Lead-Zinc 
Combine  finishing  touches  are  now  being  put  on  the  assembl¬ 
ing  of  an  experimental  electrolyzer  installation  which  will 
be  set  in  operation  in  the  immediate  future  for  testing  pur¬ 
poses. 

The  Academy's  scientists  have  also  developed  a  large 
number  of  automation  Instruments  for  nonferrous  metallurgy. 
They  have  devised  an  electroralcrometer  —  a  device  for 
measuring  the  thickness  of  the  moving  strips  of  nonferrous 
metals  and  their  alloys.  That  device  has  been  successfully 
Introduced  at  the  Balkhash  Nonferrous  Rolled  Stock  Plant. 

Other  Instruments  to  be  developed  and  industrially  tested 
were;  a  \mlversal  electronic  polarograph,  a  photo -electronic 
colorimeter,  an  automatic  unlvei’sal  titrator,  all  of  which 
can  be  utilized  in  the  capacity  of  sensors  for  automatic 
chemical  control  in  nonferrous  metallurgy .  Also  developed 
was  the  scheme  of  a  device  for  the  automatic  ^^ssessment  of 
th^  content  of  copper  and  other  nonferrous  metals  in  the 
tailings  of  concentrator  plants.  The  drawing  mills  will 
eventually  be  provided  with  a  photo-electronic  device  for 
measuring  wire  diameter,  drawing  speed  and  wire  stretching; 
in  addition,  an  electronic  model  of  a  unlflow  drawing  mill 
is  being  worked  out.  Of  great  importance  are  the  researches 
being  conducted  in  the  application  of  the  photoelec tronic 
bpectograph  to  the  automation  of  the  analysis  of  industrial 
gases  in  nonferrous  metallurgy. 

In  accordance  with  the  decisions  of  the  21st  CPSU  Con¬ 
gress  the  Academy  of  Sciences  Kazakh  SSR  has  drafted  a 
seven-year  plan  of  its  scientific  research.  In  that  plan 
considerable  attention  is  paid  to  topics  concerning  a  further 
rise  in  the  level  of  technological  progress.  The  Academy 
of  Science  has  reserved  about  a  half  of  its  scientific  staff 
and  funds  for  developing  the  research  problems  of  such  lead¬ 
ing  branches  of  the  republic's  national  economy  as  ore-mining, 
coal,  and  chemical  industries,  ferrous  and  nonferrous  metal¬ 
lurgy,  and  power  industry. 
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lurgy,  and  power  industry. 

'  In  the  field  of  raining,  the  Academy’s  scientists  will 
exolore  net^  progressive  raethods  of  underground  and  open-pit 
deVeloptaent  of  deposits,  design  highly  productive  raodels  of 
raining' Pqulpraent,  perfect  the  technology  of  blasting  operat¬ 
ions,  ^nd  solve  the  problems  of  Improving  the  working  con¬ 
ditions  of  miners.  Plans  exist  for  developing  and  intro¬ 
ducing  in  the  mines  of  Dzhezkazgan  and  Achlsay  a  new  highly 
productive  method  of  extraction  based  on  self-propelled 
equipment,  which  raises  labor  productivity  steeply. 

The  researches  in  the  intensification  of  the  develop¬ 
ment  of  deposits  by  the  open-pit  method  will  encompass  the 
problems  of  the  organization  of  pit  operation  on  "continuous- 
flow"  basis  and  the  introduction  of  new  types  of  drilling 
equipment  based  on  the  principle  of  thermal  and  electrohy- 
draullc  effects. 

Plans  exist  for  continuing  the  work  on  the  devising 
of  new  physical  methods  of  the  disintegration  of  rocks.  The 
topics  concerning  a  healthier  atmosphere  in  the  mines  have 
been  expanded.  An  extensive  program  of  research  has  been 
adopted  with  regard  to  the  Intensification  of  the  extraction 
of  petroleim  specifically  in  the  Emba  Region.  Plans  exist 
for  developing  improved  methods  of  the  drilling  of  wells  and 
exploitation  of  deposits  —  water-and-gas  re-presslon, 
thermo-hydraulic  flooding,  application  of  high-frequency 
currents. 

In  the  field  of  metallurgy  the  principal  aim  of 
scientific  research  for  the  present  seven-year  period  is 
the  development  of  methods  of  a  comprehensive  recovery  of 
all  valuable  components  from  the  polymetal  and  iron  ores  of 
Kazakhstan.  Plans  exist  for  elaborating  the  procedures  for 
Improving  the  technology  of  the  beneficiatlon  of  the  poly¬ 
metal  ores  of  the  Tekelly  Deposit  and  of  the  copper  ores  of 
the  —  country’s  largest  —  Dzhezkazgan  Deposit,  and  for 
perfecting  the  metallurgical  processes  of  nonferrous  and 
ferrous  metals  and  rare  and  dispersed  elements.  In  particular, 
research  in  the  afore-described  cyclone  method  will  be  con¬ 
ducted  on  a  broad  front.  This  method  is  expected  to  be  in¬ 
dustrially  tested  on  a  large  scale  with  regard  to  its  appli¬ 
cability  to  not  only  the  concentrates  of  Dzhezkazgan, 
Nikolayevskly  and  other  deposits  of  polymeteral  copper  ores 

but  also  iron  ores,  . 

The  research  program  of  the  Academy  of  Sciences  in 
ferrous  metallurgy  has  been  greatly  expanded,  especially  re¬ 
garding  the  development  of  new  technological  processes  for 
a  comprehensive  retreatment  of  the  ores  of  ferrous  metals. 
Plans  exist  for  the  development  of  efficient  raethods  of  pro¬ 
cessing  the  rare— metal  ores  of  the  Batystau  and  Verkhnyye 
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Kayr&ktl  deposits.  The  physicochemical  and  other  properties 
of  rare  and  dispersed  metals  will  he  oinnllaterally  investi¬ 
gated  and  the  technological  schemes  of  their  recovery  will 
he  perfected.  The  object  of  this  research  will  he  the  rare- 
metai  eres  of  the  Karazhal,  Verkhnyye  Kayrakti  and  other  de¬ 
posits^  One  aim  is  to  develop  processing  schemes  that  would 
yield  the  maximal  possible  recovery  of  valtiable  components, 

A  considerable  potential  for  Increasing  the  product¬ 
ion  of  nonferrous  metals  is  latent  in  the  retreatment  of 
metallurgical  wastes ,  The  research  plan  stipulates  the  de¬ 
velopment  of  fundamentally  new  technological  scheraes  for  the 
recovery  of  the  most  valuable  metals  from  the  wastes  of 
metallurgical  production  on  the  basis  of  the  newest  achieve¬ 
ments  of  electrochemistry,  and  the  provision  of  theoretical 
and  experimental  foundations  for  obtaining  highly  piire  zinc 
and  its  companion  metals. 

Plans  exist  for  the  elaboration  of  a  number  of  the 
principal  problems  of  the  metallurgy  of  light  metals  as 
well.  Inclusive  of  the  comprehensive  processing  of  alumina- 
containing  raw  materials,  and  for  research  in  simplified 
methods  of  recovering  alumina  from  andalusltes,  bauxites 
and  sericltes  for  the  purpose  of  providing  the  aluminum  in¬ 
dustry  with  a  raw  material  base.  Also,  new  types  of  flre- 
and  acid-resistant  refractories  and  silicate  coatings  will 
be  developed  for  metallurgical  plants. 

With  regard  to  chemistry,  the  plan  of  scientific  re¬ 
search  work  of  the  Academy  of  Sciences  is  oriented  toward 
solving  the  problems  specified  in  the  well-known  decisions 
of  the  Party  and  State  concerning  the  development  of  chemi¬ 
stry  and  chemical  Industry  in  our  country.  Large-scale  re¬ 
search  is  planned  in  the  field  of  organic  chemistry,  and 
particularly  monomers  and  polymers.  In  particular,  plans 
exist  for  an  omnilateral  investigation  of  certain  products 
of  the  refining  of  Emba  petroleimi  for  the  purpose  of  ob¬ 
taining  certain  types  of  polymers  and,  on  their  basis, 
plastics.  Of  great  national -economic  importance  will  be  the 
labors  of  our  scientists  on  the  development  of  methods  of 
obtaining  new  types  of  mineral  fertilizers  and  exploration 
of  additional  sources  of  sodlxmi  sulfate,  which  is  in  in¬ 
creasingly  greater  demand.  In  this  connection,  the  phos¬ 
phorites  and  natural  salts  of  Kazakhstan  are  being  subjected 
to  physicochemical  and  technological  studies,,,. 
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b.  ¥e  Are  Adopting  the  Nevf  and  Advanced  In  Productlofa 
TaF~ WonTerrous  MetalJ.urgicajnnterprlses ) 


following  is  a  translation  of  an  article  by 
K.  Slmakov  in  Uarodnd^e  IChe^yaystvo  Kazakhs  tana 
(National  Economy  of  Kazakhstan),  No.  11,  November 
1959,  pages  25-29^ 


The  di^clsion  of  the  June  Plenum  of  the  CC  CPSU  have 
Ih^pibed  the  workers  of  the  enterprises  of  the  East  Kazakh¬ 
stan  Sovnarkhoz  with  the  desire  to  struggle  for  a  pre-term 
fulfillment  of  the  Seven-Year  Plan,  and  they  have  broaden¬ 
ed  the  prospects  for  the  manifestation  of  creativity  in 
work.  The  plants,  ore  mines,  pits,  have  become  the  sites 
of  a  drive  for  raising  the  technical  level  of  production, 
for  developing  more  fully  the  potential  of  the  ^ast  Kazakh¬ 
stan/  economic  rayon  and  for  utilizing  Its  natural  resources 
from  the  standpoint  of  gaining  time.  During  the  seven-year 
period  the  gross  Industrial  product  of  the  local  Sovnarkhoz 
will  increase  2,3  times,  and  the  extent  of  Its  income  will 
increase  sevenfold.  Such  qualitative  features  of  the  econ¬ 
omic  development  of  the  rayon  are  becoming  feasible  thanks 
to  the  steep  rise  In  labor  productivity,  which  assures 
nearly  70  percent  of  the  increment  In  gross  industrial  pro¬ 
duct. 

The  rise  In  labor  productivity  Is  occurring  mainly 
on  the  basis  of  the  introduction  of  new  equipment,  mechani¬ 
zation  of  labor-consuming  operations  and  automation  of  tech¬ 
nological  processes,  and  comprehensive  utilization  of  raw 
matei'lals  as  well, 

The  June  Plenum  of  the  CC  CPSU  has  appealed  to  the 
workers  of  the  mining  and  extracting  Industry  for  a  broader 
employment  of  the  roller  method  of  deep  borehole  drilling, 
for  the  extraction  of  ore  by  the  method  of  forced  mass 
block  caving,  and  for  a  more  widespread  mechanization  of 
labor-consuming  processes  and  automation  of  mining  equipment. 
To  fulfill  these  requirements,  quite  a  great  deal  of  work 
has  been  done  in  the  ore  mines  of  our  economic  rayon  in  the 
recent  past.  The  mechanization  of  the  conveyance  of  ore  has 
been  increased  to  98.3  percent,  and  of  the  conveyance  of 
bulk  rock,  to  94  percent,  thanks  to  the  Introduction  of  heavy 
duty  scraper  winches,  large -capacity  scrapers,  etc.  As  a  re¬ 
sult,  savings  totaling  1,100,000  rubles  have  been  achieved 
this  year  through  a  reduction  in  the  costs  of  ore  extraction. 
Thanks  to  the  employment  of  the  progressive  method  of  drill¬ 
ing  deep  boreholes  by  indigenously  produced  rollers  and 
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and  pneumatic  percutors,  and  thanks  to  the  mastering  of  the 
production  of  new  BA-IOQ  drilling  machines,  the  savings  in 
production  expenditures  for  the  last  six  months  alone  had 

totaled  three  million  rubles  i  ,  '  .  „  , 

The  recently  established  Special  Desa.gn  Bureau  of 
Mining  Equipment  at  the  Lenlnogorsk 

devised  drilling  rigs  —  the  LPS-3  machine  and J;he  P-150 
pneumatic  percutor  —  which  ensure  a  ^O-percent  rise  in  the 
labor  productivity  of  drillers.  The  ®ass  use  of 
will  yield  a  saving  of  not  less  than  2,500,000  rubles  an¬ 
nually.  The  roller  bit  has  passed  its 

ensurine  a  75-percent  rise  in  the  productivity  of  drilling 
machiSi.  Se  same  Special  Design  Bureau  has  also  developed, 
constructed  and  transmitted  for  serial  production  a  pneumat¬ 
ic  /explosive  charger,  a  gutter  cleaner,  a  rubble  breaker, 
and  a  number  of  other  attachments  for  mining  operations. 

In  the  large  ore  mines  of  Leninogorsk  and  Zyryanov sk 
complete  automation  has  been  Introduced  in  J^® , 
ore  by  skip  hoists,  in  most  of  the  pumping  installations  for 
transferring  mine  water,  and  in  the  performance  of  ^^®  .  , 

motor-generators  for  powering  the  haulage  of  ore  by  electric 
locomotives,  and  the  underground  transport  of  ores  has  been 
modernized  by  the  Introduction  of  an 
and  block  traffic  system.  This  year  over  1^000 
meters  of  relnforced-concrete  props  and  3,400  running  meters 
of  rod  props  have  been  Introduced,  and  2,500  rum^g 
of  props  have  been  installed  by  the  spray-on  method.  All 
these  measures  have  made  it  possible  considerably 
labor  productivity  and  to  increase  the  extent  and  reduce  the 

costs  of  ore  extraction.  <-.-p 

The  technological  processes  of  the  beneflciatlon  of 
the  ores  of  nonferrous  metals  are  being^perfected,  and  its 
qtialitative  indexes  are  Improving.  At  the  ^yryanovsk  Con¬ 
centrator  Plant,  e.g.,  concentration  Jy.  ® 

and  flotation  has  been  commenced  as  of  this  y®ar  for  the 
pvirpose  of  Increasing  the  J^®covery  of  metals,  and  the 
Belousovka  Concentrator  Plant  is,  following  ^®^gtitute 
at  the  VNIITsvetmet  AH-Union  Scientific  ^ 

for  Design  and  Planning  of  Nonferrous  Metals  Industry/.  F 
the  same  purpose,  making  preparations 

selective  flotation.  This  year  the  use  of  ® 

the  parts  of  flotation  machines  and  pumps,  which  increases 
their  longevity  several  times,  is  being  widely  applied.  All 

this  has  made  it  possible  to  increase  ®L“ns 

in  concentrator  plants.  The  next  stage  will  be  the  trans¬ 
ition  from  the  automation  of  individual  units  of  the  equip¬ 
ment  and  mechanisms  of  concentrator  plants  to  the  over-all 
automation  of  all  large  plants  of  this  type. 
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Emulating  tha  ex^ple  ot  the  Leninogorsk  concentrat- 
ists,  the  Zyryanovsk  Coii6ehti?ator  Plant  has  mastered  and 
commenced  the  fahrioatibh  of  a  new  product  —  pyrlte  joncen- 
tfate,  which  is  a  fsiW  material  for  the  production  of  sulfur¬ 
ic  acid.  Tine  pyrite  concentrates  of  the  Altay  concentrator 
plants  contain  large  amounts  of  gold  and  silver  and  in  ad¬ 
dition  some  copper,  lead,  zinc,  cadmiim,  and  rare  metals, 
which  had  previously  used  to  he  dumped  together  with  the  con¬ 
centration  tailings.  Now  pyrite  concentrate  will  be  trans¬ 
mitted  to  the  Dzhambul  Superphosphate  Plant  for  the  product 
Ion  of  sulfuric  acid,  whereupon  the  residue  of  ^^f^.°°ncen- 
trate  (pyrite  calcine)  will  be  returned  to  the  metallurgical 
plants  of  our  Sovnarkhoz.  On  replacing  ^^on  ore  by  pyrite 
calcine  in  the  charge  of  lead  metallurgy,  it 
to  recover  the  nonferrous  and  precious  metals  contained  in 
that  calcine.  In  the  Immediate  future  this  ^11  dispense 
with  the  need  for  importing  tens  of  thousands  of  tons  oi 

iron  ore  from  the  Urals.  , 

The  difficulties  that  have  arisen  in  the  retreatment 

of  pyrite  calcine  because  of  its  tendency  to  form  dust  and 
to  compact  the  charge  are  being  skillfully  resolved  by  the 
workers  of  the  ust » -Kamenogorsk  Lead-Zinc  Combine  who  have, 
in  collaboration  with  specialists  from  the  VNIITsvetmet, 
mastered  the  method  of  combining  pyritic  calcine  ^ 

moist  lead-containing  cakes  of  zinc  production.  The  related 

experiments  have  yielded  good  results.  o„r^«..r^Vln=!r>hn^-e 

However,  in  the  future  the  Dzhambul  Superphosphate 

Plant  will  not  be  able  to  retreat  all 

Stan  Sovnarkhoz/  pyrite  concentrates.  Therefore,  the  prob¬ 
lem  of  retreating  them  by  other  methods 

actual.  One  such  method  has  been  developed  by  the  workers 
of  the  Lenlnogorsk  Polymetal  Combine,  pcperiments  ^ 
retreatment  of  concentrates  are  also  being  conducted  at  the 
ust ‘-Kamenogorsk  Lead-Zinc  Combine,  where  the 
trate,  containing  nonferrous  and  precious 

lant  completely  the  imported  pyrite  ore  containing  no  other 

valuable  elements  except  sulfur,  ,, 

The  Ust • -Kamenogorsk  Zinc  Plant  annually  accumulates 
a  la'*’Ke  Quantity  of  zinc  cakes  containing  much  zinc  ana 
lead.  T^eSver  these  metals,  the  construction  of  a  spec¬ 
ial  shop  with  facilities  for  retreating  the  cakes  has  been 
completed.  In  i960  more  facilities  of  this  typ 
stalled  in  the  shop.  This  will  make  it  possible  to  retr-at 
the  previously  accumulated  and  the  new  incoming  2inc  cakes. 

^  The  experience  of  the  Ust ‘ -Kamenogorsk  Lead  Combine 
in  the  re treatment  of  the  slags  of  lead  production  was 
S  lie  nils  for  drafting  the  projects  of 
for  retreating  all  the  current  slags  of  lead  and  copper 
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smelting  plants,  and  their  accumulated  old  slags  as  well,  so 
as  to  produce  annually  a  large  additional  amount  of  lead, 
zinc  and  precious  metals.  Inasmuch  as  these  slags  contain 
more  nont^rrous  and  precious  metUls  than  the  raw  ore  extract¬ 
ed  here,  therefore  the  profitableness  of  their  retreatment  Is 
very  high]  Uhd  the  capital  expenditures  this  will  incur  are 
low  coitpar#d  with  the  expenditures  on  the  consta^uptlon  of  a 
new  ore  mib^  and  concentrator  plant.  The  construction  of 
three  slag^retreatlng  shopt  will  be  carried  out  within  two 
years,  with  its  costs  to  be  Recouped  Wd.thin  17  months  there¬ 
after,  whereas  the  construction  of  a  new  ore  mine  and  con¬ 
centrator  plant  Would  take  about  five  years  and  its  recoup- 
ability  period  would  be  30  years. 

The  improvement  in  the  quality  of  the  concentrates 
of  nonferrous  metals  is  one  of  the  most  Important  measures 
for  Increasing  the  operating  efficiency  of  metallurgical 
plants.  The  point  Is  that  because  of  the  unsatisfactory 
selectiveness  of  concentration,  out  of  the  total  amount  of 
recovered  lead  from  ore  nine  percent  is  recovered  Into  zinc 
and  copper  concentrates,  13  percent  of  the  zinc  Is  recovered 
Into  lead  and  copper  concentrates,  and  22  percent  of  the 
copper  Is  recovered  Into  zinc  and  lead  concentrates.  During 
the  processing  of  these  concentrates  Into  basic  metals  the 
other  metals  are  either  completely  lost  or  recovered  parti¬ 
ally,  In  a  complicated  manner  involving  considerable  expendi¬ 
tures  of  labor  and  funds.  Moreover,  this  is  detrimental  to 
the  basic  production,  by  complicating  the  technological  pro- 
coss 

If  pure  ^aonometal^  concentrates  could  be  obtained, 
the  capacity  of  the  metallurgical  plants  would  increase  25“ 

30  percent  without  any  additional  capital  expenditures,  and 
labor  productivity  would  increase  correspondingly,  while  pro¬ 
duction  costs  would  decrease  by  10-15  percent.  This  is  con¬ 
firmed  by  the  fact  that  certain  small  less  modernly  equipped 
lead-zinc  plants  In  oior  country,  whose  output  capacity  Is 
three  to  five  times  as  low  as  the  output  capacity  of  the 
plants  of  our  Sovnarkhoz,  attain  a  higher  labor  productivity 
and  lower  production  costs,  solely  because  they  operate  with 
more  metal -rich  concentrates.  Such  an  Improvement  in  con¬ 
centrates  could  also  be  achieved  by  the  concentrator  plants 
of  our  Sovnarkhoz,  but  this  would  inevitably  involve  either 
an  Increase  In  the  losses  of  nonferrous  metals  in  the  tail¬ 
ings  or  the  obtalnment  of  additional  bulk  concentrate. 

Now,  no  reliable  and  simple  method  of  processing 
bulk  concentrate  exists  as  yet.  To  solve  this  problem,  the 
Gintsvetmet  ^tate  Institute  of  Nonferrous  Metal^  is  en¬ 
gaged  in  a  major  experiiaental  project  concerning  an  electro¬ 
thermal  process. 
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The  managers  of  the  ust'-K®enogorslc  Jlno 

Combine  and  the  leading  workers  of  bbe  metal- 

taken  into  creative  Aeasitees  to  attain  ^n  old  go^  of  mejaJ- 
lurgists  --  thorough’  cleaning  of  zinc  solutions  subject  to 

the^last  zlnc^convertlng  dperations  “r  ®as®is 

fn  pnfeut?e  A  rise  In  siirreni;  density  which  determines,  as  xs 
knovm  tiiC  productivity  of  the  electrolytic  baths.  They  hav  , 
e?g!?^ ilt?oSd  Sr-fluidized-bed"  J^astir^  of  con^ntrate 
and  have  replaced  l6  filter  presses  of  obsolete  desl^  by  two 
totally  mechanized  condensing  filters  which  automatically  en 
sure  a  set  degree  of  piarity  of  solution.  Other  original 

methods  of  reaving  ham^  for  tS'^product- 

have  been  also  Introduced.  An  installation  for  the  proaucr 
ion  of  a  coagulant  —  polyacrylamide  --  whose  introduction 
will  accelerate  the  process  of  nitrification  of  the  .  ’ 

has  been  designed  and  constructed.  A  new  method 
cobalt  from  the  solution  by  zinc  dust  instead  of  xanthogenate 

has  been^^tro^^  complex  and  rational  measures  will  make  it 
possible  to  Increase  the  productivity  of  the  ®i®ntrolytic  _ 
baths  by  15-20  percent  in  terms  of  their  zinc  output  through 
an  Increase  in  cvirrent  density  without  a 
Sallty  of  the  metal.  In  addition,  these  lansjnres  will 
drastically  raise  labor  productivity  and  cut  the  costs  of 

zinc  of  the  Combine  are  at  Present  con¬ 
cerned  with  introducing  the  mechan- 

mechanlzlng  the  removal  of  cathode  zinc,  ® 

the  nourlne  of  spelter.  Next  to  come  is  the  total 

aSaS^n'^S  Si  pL??rianc;  of  the  -fluidlzed-bed"  f~s, 

and  the  mastering  of  the  isolation  of  new  “®t®i®  ?  ^  ^ 

processed  raw  material  —  metals  which  in  the  past  used  po 

be  of  the  Irtysh  Copper  Smeltlig  Plant 

have  completed  the  construction  of  a  large -capacity  oxygen 

shop  which  will  serve  to  intensify  their  ®“®itJJ^S 

That  plant  also  has  installed  machines  for 

■DourlnK  of  convo3?‘tc3?  sl&g  and  bllstor  copp63?  porf  g 

thSr  loS^^ce.  The  einveyanee  c£  Susts  has  been  m«^- 

ized  by  means  of *  compressed  air.  The  workers  of  the  Lenin 

olorsk  iSafpiant  ha?e  automated  certaJj  shafWurnace  parts. 

Introduced  self-cleaning  grates  for  sintering 
converted  the  refining  vats  to  electric  Instead  of  manual 

heatlng^e  pj^oblems  of  over-all  mechanization  and  automat¬ 
ion  of  production  are  also  being  solved  ®^terprises  o 
the  light  and  food  industries  and  in  the  fie  Id  of  P®wer  - 
velopment  and  capital  construction.  However,  all  this  is 
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only  the  beginning  Of  a  great  and  Intricate  task  which  will 
have  to  be  executed  In  order  to  realize  the  decisions  of  the 
June  Plenvuii  pf  the  GO  CPSU,  We  have  still  many  unmechanized 
labor-coneumihg  dpeiiatlons;  a  great  number  of  people  are 
still  occupied  with  auxiliary  and  secondary  operations;  labor 
productivity,  especially  In  ^underground  ore-mine  operations 
and  In  plaht  transport  shops,  is  still  low;  considerable 
losses  of  nonferrous  metals  are  sustained;  and  an  excessive 
consumption  of  metal,  fuel,  electrical  energy,  and  other  re¬ 
sources,  Is  still  taking  place.  Likewise  the  situation  Is 
unsatisfactory  with  regard  to  the  utilization  of  technolo^. 
Instruments,  machinery  and  equipment;  danages,  breakdowns, 
stoppages,  etc,,  take  place.  All  this  Incontestably  Inter¬ 
feres  with  normal  operations  and  c\artalls  the  opportunities 
for  a  pre-term  fulfillment  of  the  Seven-Year  Plan  In  our  en¬ 
terprises. 

The  principal  task  of  all  workers  of  the  Sovnarkhoz 
and  enterprises  is  to  eliminate  as  rapidly  as  possible  the 
shortcomings  in  operations  on  the  basis  of  the  methods  and 
proceduires  Indicated  so  clearly  and  concretely  by  the  June 
Plenum  of  the  CC  CPSU.  The  Sovnarkhoz  Is  taking  measures 
for  eliminating  these  shortcomings,  for  an  improved  utilizat¬ 
ion  of  the  potentials  and  possibilities  of  Its  enterprises, 
for  raising  the  technological  level  of  its  enterprises  In 
accordance  with  the  directives  of  the  Party  and  State.  A  de¬ 
cision  was  adopted  for  reinforcing  the  existing  design  bureaus 
in  enterprises  and  for  establishing  new  such  bureaus.  Thus, 
with  the  Lenlnogorsk  Special  Design  Bureau  as  an  example,  a 
special  design  bureau  of  electrical  engineering  Industry  has 
been  established  at  a  capacitor  plant,  etc.  Branch-of- 
Industry  experimental  shops  are  being  established  in  approp¬ 
riate  enterprises  for  conducting  operations  on  a  broader 
scale  and  resolving  complex  problems.  An  experimental  con¬ 
centrator  plant  has  been  established  with  regard  to  the 
beneficiation  of  heavy  nonferrous  metals,  and  another  such 
plant,  to  be  opened  in  i960,  is  being  established  for  the 
beneficiation  of  the  ores  of  light  metals.  In  the  field  of 
the  metallurgy  of  heavy  nonferrous  metals,  an  experimental 
shop  has  been  built  at  the  Ust ‘ -Kamenogorsk  Lead-Zinc  Combine, 
and  another  such  shop,  to  be  concerned  with  metals  of  the 
lighter  group,  will  be  built  by  the  end  of  1959.  Later  on, 
yet  another  experimental  shop  will  be  built  In  a  future 
machine  building  plant,  and  yet  another  such  shop  Is  being 
organized  for  the  construction  organizations  as  well. 

All  these  experimental  shops,  and  the  design  bureaus, 
research  departments,  and  special  design  bureaus,  will,  in 
addition  to  their  principal  activities,  have  the  duty  of  pro¬ 
viding  consultation  and  assistance  to  work  innovators  and 
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testing  and  developing  doth  the  accepted  and  the  nevfly  incom¬ 
ing  labor-saving  sti^gestlons .  In  this  connection,  the  branch 
of -industry  Spfecial":  design  bureaus  and  experimental  shops  in 
enterprise^  kre  co&erned  with  perfecting  equipment  and  tech¬ 
nological  Accesses  and  promoting  the  development  of  labor- 
saving  Ideaa  as  well. 

The  experimental  shops  (bases)  should  each  consist  of 
a  testing  department,  department  for  repair.  Installation  and 
adjustment  of  control  and  measuring  Instruments,  a  design 
bureau,  machine  shops,  and  a  chemical  laboratory.  We  will 
staff  them  with  technicians  and  engineers  who  will  be  pro¬ 
cured  by  freeing  a  part  of  the  specialists  occupied  direct¬ 
ly  in  the  production  shops,  sections,  and  departments. 

In  all  enterprises  more  support  has  been  provided  to 
research  departments,  or  such  departments  have  been  estab¬ 
lished  wherever  they  did  not  exist.  These  departments  pro¬ 
vide  consultations  and  assist  work  Innovators  in  conducting 
technological  experiments  in  laboratories  on  experimental 
installations  or  directly  under  industrial  conditions.  If 
necessary,  the  research  departments  themselves  develop  or 
test  the  incoming  labor-saving  suggestions. 

The  activities  of  design  bxireaus,  experimental  bases 
and  nozmlng-and-research  stations  in  our  Sovnarkhoz  are 
rigorously  coordinated.  Here  a  major  role  Is  played  by  the 
continually  held  production  conferences  in  enterprises, 
which  periodically  examine  the  activities  of  the  design 
bureaus,  experimental  bases,  normlng-and-re search  stations, 
and  research  departments.  Technical  and  economic  evaluat¬ 
ions  of  the  most  important  of  the  developed  and  introduced 
measures  are  provided  by  sections  of  the  Technical  and 
Economic  Council,  which  provide  considerable  assistance  to 
the  Sovnarkhoz. 

In  the  next  few  years,  on  the  basis  of  the  emphasis 
on  the  growth  of  the  heavy  Industry,  new  qualitative 
changes  should  take  place  in  all  branches  of  industry,  A 
decisive  factor  in  these  changes  is  the  raising  of  the  tech¬ 
nological  level  of  enterprises,  widespread  introduction  of 
over-all  mechanization  and  automation,  and  perfection  of  the 
organization  of  production.  The  omnilateral  introduction  of 
all  that  is  most  up-to-date,  most  advanced  and  efficient, 
all  that  promotes  a  pre-term  fulfillment  of  the  Seven-Year 
Plan,  is  a  primary  goal.  This  is  precisely  the  goal  toward 
which  all  activities  of  the  engineers,  technicians  and 
workers  of  East  Kazakhstan  are  oriented. 


-  15  - 


c,  Cotnpi^ehenslve  Utilization  of  the  Ores  of  the 

Gay  Deposit 


^olldwlng  is  a  translation  of  an  article  by 
P.  I.  Naglmyak  and  V.  N,  Popova  In  Byulleten* 
Tsvetnoy  Metallurgii,  Tsentral'nyy  Institut 
Informatsii  (Bulletin  of  Nonferrous  Metallurgy, 
Central  Institute  of  Information),  No,  10,  May 
1958,  pages  10-13j^ 


llhe  Gay  Copper-Pyrlte  Deposit  is  located  in  the 
Southern  Urals,  and  it  is  a  large  raw  material  base  of  non- 
ferrous  metallvirgy. 

Bodies  of  sulfur-pyrlte,  rlb-sulfidic,  copper,  and 
veined-disseminated  sulfldlc  copper  rib  ores  have  been  ex¬ 
plored  in  that  Deposit.  Individual  ore  sectors  are  copper- 
nickel  and  contain  as  much  as  seven  percent  barite. 

The  ores  of  the  Gay  Deposit  display  numerous  common 
traits  characteristic  of  the  ores  of  the  Southern  Urals 
(Sibay,  Uchaly):  massive  or  banded  fine-grained  structure, 
occasional  predominance  of  pyrlte  over  other  minerals, 
sharp  variations  in  the  chalcopyrlte/sphalerlte  ratio,  and 
a  small  content  of  galenite.  The  raetamorphlsm  of  the  ores 
and  their  gangue  manifests  Itself  insignificantly,  a  fact 
which  is  typical  of  all  pyrlte  deposits  of  the  Southern 
Urals . 

The  qualitative  mlneraloglcal  composition  of  all 
these  ore  types  is  analogous;  pyrlte  is  the  predominant 
metallic  mineral;  the  cupriferous  minerals  are  represented 
by  chalcopyrlte,  bornlte,  gray  copper  ore,  and,  to  a  very 
limited  extent,  by  chalcoslne.  The  ores  of  the  cementation 
zone  contain,  in  addition  to  the  above-mentioned  minerals, 
considerable  amounts  of  covelllte  and  chalcanthlte , 

The  other  metallic  minerals  present  include  sphaler¬ 
ite,  galenite  and  gold  nuggets. 

The  gangue  present  in  the  ore  bodies  consists  of 
quartzlzed  quartz  albitophyres,  which  are  present  in  con¬ 
siderable  amounts  in  the  disseminated  ores. 

Both  in  the  rib  ores  and  in  the  disseminated  ores 
the  sulfides  are  interspersed  with  inclusions  of  quartz  and, 
less  often,  serlclte,  carbonates,  feldspars  and  gypsum. 


*Cf,  Tsvetnyye  Metally,  No.  10,  1957#  page  12 
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The  si^e  the  concretions  of  metallic  minerals 
varies  broadly,  from  two  or  three  microns  to  several  centi¬ 
meters,  with' most  concretions  lying  In  the  0.074-0.15  ram 
size  range.  • 

The  composition  of  the  ores  of  the  Gay  Deposit  Is 
very  heterogeneous  with  regard  to  Its  content  of  secondary 
copper  minerals  and  sulfate  copper.  The  content  of  the 
secondary  sulfides  of  copper  varies  from  14  to  JO  percent, 
and  that  of  sulfate  copper  —  from  0.5  to  13.2  percent,  of 
the  total  content  of  copper  in  the  ore.  As  for  the  ore's 
zinc,  it  Is  represented  94,0-98,0  percent  by  sphalerite. 

Investigations  by  the  Uralmekhanobr  ^rals  Scienti¬ 
fic  Research  Institute  for  the  Mechanical  Concentration  of 
Minerals^  established  that  the  rib  copper  ores  can  be  con¬ 
centrated  according  to  a  simple  scheme  (Pig,  1),  so  as  to 
yield  copper  concentrates  and  pyrite-contalnlng  tailings. 

The  flotation  of  this  kind  of  ores  is  carried  out 
upon  grinding  ore  to  the  extent  of  93.0-96,0  percent  In 
the  -74  mlcronslze  In  an  alkali  lime  medium  and  upon  adding 
650  grams  of  free  calcium  oxide  per  m-^  of  the  pulp .  The 
collecting  agent  used  was  butyl  xanthate  (80.0  grams/ton), 
and  the  frothing  agent  —  heavy  pyridine  (40,0  grams/ton). 
The  flotation  lasts  20  minutes,  Dwlng  the  flotation  of 
ores  from  the  upper  horizon  It  Is  necessary.  In  order  to 
obtain  satlsfacto3?y  Indexes  of  concentration,  to  use,  in  ad¬ 
dition  to  lime,  sodium  sulfide  (1,0  kg/ton)  and  cyanide 
(200  graras/ton). 

Under  such  conditions,  the  ore  yields  a  copper  con¬ 
centrate  with  a  16. 0-percent  content  of  copper  and  with  a 
94-percent  extent  of  the  recovery  of  copper  from  the  raw 
ore. 

The  ores  of  Lode  No.  5  (samples  1-2-3)  have  yielded 
copper  concentrates  with  a  12.0-14,0  percent  content  of  cop¬ 
per  and  with  a  79.0-84,0  percent  extent  of  the  recovej?y  of 
copper  from  raw  ore. 

The  flotation  of  disseminated  ores  (according  to  the 
scheme  Illustrated  in  Pig.  2)  with  grinding  to  the  extent  of 
85  percent  In  the  -74  micron  size,  was  conducted  in  an  alk¬ 
ali  lime  medium  upon  adding  450-480  grams  of  free  calcium 
oxide  per  m3  of  the  pulp  and  consuming  30  grams  of  butyl 
xanthate  per  ton  and  20,0  grams  of  pine  oil  per  ton.  Flota¬ 
tion  time  —  15  minutes.  After  the  Isolation  of  the  copper 
concentrate  the  tailings  of  copper  flotation  were  thickened 
to  remove  excess  alkali.  For  the  same  purpose,  the  thicken¬ 
ed  tailings  were  doused  with  fresh  water  until  the  alkalin¬ 
ity  of  the  pulp  fell  to  less  than  100  grams  of  free  calcium 
oxide  per  m3  of  the  liquid  pulp  phase,  and  this  was  followed 
by  the  flotation  of  pyrlte.  This  had  yielded  copper  concen- 
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trates  13.0-20.0  percent  Cu  and  pyrlte  concentrates  contain¬ 
ing  0.2^0. 3  percent  Cu  and  44-40.0  percent  S,  with  a  94.0- 
93,0  percent  extent  of  the  recovery  of  copper  into  the  copper 
concehtrate  and  50. 0-60.0  percent  extent  of  the  recovery  of 
sdllW^  into  the  pyrlte  concentrate. 

5?he  rib  sulfldic  ores  of  one  of  the  Deposit's  lodes 
are  characterized  by  a  high  content  of  copper  and  the  pre¬ 
sence  of  sphalerites.  These  ores  yield,  upon  grinding  to 
the  extent  of  93.0  percent  In  the  -200  mesh  size,  according 
to  the  scheme  in  Pig.  2,  a  copper  concentrate  containing 
13.8  percent  Cu,  5.8  percent  Zn,  and  a  pyrlte  concentrate 
containing  51.4  percent  S,  O.15  percent  Zn,  and  O.72  percent 
Cu,  with  a  98.5-percent  extent  of  the  recovery  of  copper  Into 
the  copper  concentrate  and  a  25.0-percent  extent  of  the  re¬ 
covery  of  sulfur  Into  the  pyrlte  concentrate,  Copper-zinc- 
barlte  ores  are  easily  beneficiated  and  comprehensively 
utilized  according  to  the  scheme  shown  in  Fig,  3  and  accord¬ 
ing  to  the  regime  described  in  the  Table  below,  so  as  to 
yield  copper,  zinc  and  barite  concentrates. 

The  copper  concentrate  obtained  from  this  kind  of 
ores  contains  19. 0  percent  Cu,  and  4,35  percent  Zn;  the 
zinc  concentrate  —  51.2  percent  Zn  and  2,0  percent  Cu;  and 
barite  concentrate  —  87.0-90.0  percent  barium  sulfate  and 
2.0  percent  sulfur. 

The  recovery  of  copper  into  zinc  concentrate  reaches 
96.5  percent;  zinc  into  zinc  concentrate  —  50,0-55.0  per¬ 
cent;  and  barite  into  barite  concentrate  —  6O.O-65.O  per¬ 
cent.  Ttie  other  metals  are  recovered  secondarily:  lead 
and  gold  (80,0-89.0  percent)  —  into  copper  concentrate; 
and  cadmium  (50,0  percent)  --  into  zinc  concentrate, 

A  study  of  the  technological  features  of  the  ores 
of  the  Gay  Deposit  demonstrates  the  real  possibility  of 
their  comprehensive  utilization  by  means  of  selective  flota¬ 
tion  upon  the  observance  of  the  above-mentioned  conditions , 
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Regime  bf  Concentration  of  the  Copper-Zinc  Ores  of  the 

Gay  Deposit  (Lode  No,  3) 


Conditions  of  Grind-  Consumption  of  Reagents,  in  graras/ton 

Ing  and  Flotation,  - - - - r— - - 

and  Kind  of  Re-  ; 

agents  and  Purpose  j 

of  Their  Consumpt-  j  First  Stage  j  Second  Stage 
Ion 


Grinding  of  Ore, 
percent  In  -200 
mesh 

Consumption  of  Re¬ 
agents  for  Grind- 
ing; 

Sodim  Sulfide 
Zinc  Sulfate 
Cyanide 

For  Stirring  Lime 

For  the  Copper  Flo¬ 
tation  Cycle: 

Butyl  Xanthate 
Butyl  Aerofloat 
Pyridine 

Dxiratlon  of  Copper 
Flotation 

Consumption,  for  the 
Zinc  Flotation 
Cycle,  of; 

Lime 

Copper  Sulfate 
Butyl  Xanthate 
Butyl  Aerofloat 
Pine  Oil 

Duration  of  Zinc 
Flotation 

Consijmptlon,  for  the 
Sulfide  Flotation 
Cycle,  of: 

Sodixmi  Sulfide 
Copper  Sulfate 
Butyl  Xanthate 
Pine  Oil 
Butyl  Aerofloat 


80.0-82.0 


500.0 

1000.0 

60.0 

2000.0  ^ 

Ca0,l80  grams/m^) 


20.0 

10.0 

40.0 

10  minutes 


4000/Ca0 

500.0 

50.0 

20.0 

30.0 

15  minutes 


200.0 

200,0 

100.0 

60,0 

20.0 


96.0 


500.0 

1000.0 

60.0 

2000.0  o 

(Ca0,300  grams/m-^) 


20.0 

20.0 

40.0 

10  minutes 


800  grams/m^ 


Continued  on  next  page7 


-  22 


^on-^lnued  from  Page  227 


Duration  of  Sulfide 
Flotation 

Consumption,  for  the 
Barite  Flotation 
Cycle,  of: 

Water  Glass 
Sodium  Alkyl - 
Sulfate 

Duration  of  Barite 
Flotation 

Consumption  of  Lime 
for  Reclarifying 
Zinc  Concentrate 

Consumption  of 
Water  Glass  for 
Reclarifying  Barite 
Concentrate 


First  Stage 

Second  Stage 

20  minutes 

500 

400 

— 

15  minutes 

mm 

2000.0 

(CaO  1200  grams/m^ 

500.0 

300.0 

-  23  - 


d.  Copper  Reduction  During  Fire  Refining  With  Coaldust 


following  is  a  translation  of  an  article  by 
Ye.  V,  Odegov  in  ByUlleten*  Tsvetnoy  Metall- 
urgii,  Tsentral'nyy  institut  Infonnatsii 
(Bulletin  of  Nonferrous  Metallurgy,  Central 
Institute  of  Information),  No.  10,  May  195°^ 
pages  20-23^ 


The  blister  copper  obtained  during  the  bessemerizat- 
ion  of  mattes  contains  sometimes  more  than  1.5  percent  var¬ 
ious  Impurities.  ....  - 

Below  is  cited  the  average  chemical  composition  of 
the  blister  copper  of  the  Norll»sk  Copper  Smelting  Plant 
(In  percent);  98.12  Cu,*  0.59  Nij  0.084  S;  0.0005  Sb; 

0.094  Fe;  0.0003  Pb;  0.0007  Zn;  and  0.0002  Bi. 

This  blister  copper  is  subjected  to  fire  refining  in 
anode  furnaces,  whose  nomal  performance  graph  at  the  above- 
named  Plant  is  as  follows: 


hours 


Smelting  o 

Oxidation  of  copper  2.5 

Reduction  ("poling")  3 

Other  operations : 
slag  tapping,  pouring, 
strengthening  of  banks, 

and  charging  of  furnace _ 11 _ 

Total  .  .  .  22.5  hours 


IBie  reduction  of  copper  during  fire  refining  at  the 
Norll'sk  Copper  Smelting  Plant  was  conducted  by  the  method 
of  poling  with  wooden  staves.  In  this  connection,  the  wood 
upon  coming  into  contact  with  the  molten  metal  becomes  sub¬ 
ject  to  dry  distillation  and  the  reduction  takes  place  on  ac 
coiont  of  gaseous  reducing  agents  and  solid  carbon. 

Recently,  tests  have  been  conducted  for  the  purpose 
of  supplanting  the  expensive  --  In  the  conditions  of 
Norll'sk  —  wood  by  other  reducing  agents,  particularly  coal 
dust. 
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Installation  for  Feeding  Coaldust  tb  the 

Anode -Furnace  path 

. . . . . . - - 

An  experimental  Installation  for  reducing  copper  with 
coaldust  was  mounted  In  a  100-toh  anode  furnace,  I^e  coal- 
dust  was  transported  from  a  codldust-^preparlng  plant  along 
a  system  of  ducts  and  conveyed  to  the  heating  bins  of  the 
furnace.  From  the  bins  the  coal  dust  proceeded  by  natural 
gravity  flpW,  via  a  reducing  pipe  and  a  cone  valve.  Into  a 
chamber  air  piinp  and  thence  along  hoses  and  50-ram  pipes  It 
was  blown  through  Inlet  ports  Into  the  furnace  bath  by  means 
of  ejector  force  pumps  operating  at  6-atmosphere  pressure. 

T3ie  experiments  were  conducted  with  pipes  lined  by  a 
refractory  paste  consisting  of  85  percent  chrome  Iron  ore 
(with  a  grinding  fineness  of  minus  2  mm)  and  15  percent  re¬ 
fractory  clay  and  water  glass,  Ihe  lined  pipes  hold  up  much 
better,  but  their  higher  cost  Is  not  recouped  by  the  pro¬ 
longation  in  their  service  life. 

An  Installation  for  feeding  coaldust  to  the  molten 
bath  through  the  furnace  arch  has  been  perfected.  Fig,  1 
shows  a  block  diagram  of  that  installation.  Coaldust  from 
heating  bin  1  proceeds  to  chamber  air  pump  2  whence  It  is 
transferred  by  ejector  pump  3  along  hoses,  tuyeres  and 
three  76-ram  pipes  Into  the  molten  furnace  bath.  The  three 
pipes,  which  are  Immersed  In  the  furnace  bath,  are  fastened 
to  the  tuyeres  and  manipulated  by  console -type  mechanisms. 
Details  of  the  design  of  the  chamber  air  pximp  are  provided 
in  Fig.  2,  and  of  the  water-cooled  tuyere  —  in  Fig.  3. 

Results  of  Experiments 

The  experiments  were  conducted  with  local-coal  dust. 
The  calorific  value  of  the  coaldust  was  approximately  6,200 
kllocalorles/kg,  and  Its  ash  content  was  23  percent;  sul¬ 
fur  content  —  1,0-1, 2  percent;  content  of  volatile  con¬ 
stituents  —  about  23  percent;  carbon  (not  counting  the 
volatile  carbon)  —  60.1  percent;  and  Its  fineness  of  grind¬ 
ing  was  90-91  percent  In  the  minus  0.07^  ram  size. 

The  blowing  of  the  coaldust  Into  the  molten  bath  of 
oxidized  copper  results  In  the  evaporation  of  moisture,  dry 
distillation,  formation  of  slag  from  ash,  and  reduction  of 
cuprous  oxide. 

The  experiments  showed  that  it  Is  impossible  to  at¬ 
tain  the  final  reduction  of  copper  without  poling  with  wood. 
Therefore,  primary  reduction  with  coaldust  was  followed  by 
final  reduction  with  wood  (first  method).  Another  method 
was  also  tried:  simultaneous  blowing  of  coaldust  throu^  the 
bath  and  the  poling  of  the  bath  with  wood  (second  method). 
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Pig.  1.  Installation  for  Conveying  Coaldust 
to  Anode  Furnace : 

1.  Bin:  2.  Chamber  air  pump;  3.  Ejector 
pump;  4.  Telescoping  rod. 


Fig.  3.  Water-Cooled  Tuyere 
3,  4  —  Pipes;  2.  Tuyere  head 
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The  general  duration  of  poling  during  the  experiment¬ 
al  smeltings  with  reduction  of  copper  with  coaldust  and  sub¬ 
sequent  final  reduction  with  food  amounted  to  8O-90  minutes. 
In  which  reductlbn  with  coaldust  took  from  40  to  80  minutes. 
The  Introduced  coaldust  was  incompletely  assimilated:  a 
part  of  it  coated  the  bath  with  a  10-15  cm  layer,  forming  a 
"cap."  This  had  delayed  the  reduction  process. 

The  experimental  smeltings  with  the  reduction  of  cup¬ 
rous  oxide  by  simultaneous  blowing-ln  of  coaldust  and  poling 
with  wood  had  shown  that  then  the  duration  of  reduction  Is 
shorter  than  in  the  case  of  the  first  method,  the  consumpt¬ 
ion  of  wood  is  cut,  and  the  consumption  of  coaldust  In¬ 
creases  somewhat*  Then  the  coaldust  is  utilized  completely 
and  no  "cap"  forms  on  the  surface  of  the  bath. 

Table  1  Cites  the  mean  comparative  data  for  both 
methods  of  reducing  anode  copper. 

Table  1 


Consumption  per  ton  of  Anode  Copper 

First 

Method 

Second 

Method 

Wood,  m^ 

0.016 

0.014 

Coaldust,  kg 

12.2 

16.5 

Air,  m3 

10.0 

14.8 

Iron  pipes,  running  meters 

0.019 

0.019 

Duration  of  reduction.  In  minutes 

90 

75 

Quality  of  Anode  Copper 


The  degree  of  the  reduction  of  cuprous  oxide  during 
the  blowing-ln  of  coaldust  was  determined  by  the  appearance 
of  the  samples  collected  into  horizontal  chill  pans.  If  a 
sample  has  a  level,  finely  rippled  surface,  this  means  that 
the  copper  was  reduced.  Usually,  the  samples  collected 
after  30-40  minutes  of  reduction  lose  their  structure  of  an 
oxide -saturated  copper,  and  those  collected  after  50  minutes 
are  sufficiently  ductile,  with  a  fibrous  structure  and  with 
a  silky-lustrous  surface  of  fracture. 

The  content  of  oxygen  In  the  collected  copper  samples 
was  determined  under  a  microscope  (at  80-fold  magnification) 
according  to  the  amoimt  of  the  copper-cuprous  oxide  eutectic. 
The  change  in  the  oxygen  content  of  the  samples  is  Illustra¬ 
ted  in  Table  2, 

The  collected  samples  were  assayed  also  for  their 
content  of  copper,  nickel  and  sulfur.  Chemical  assays  show- 
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ed  that  the  reduced  copper  does  not  gain  in  its  sulfur  con¬ 
tent  throughout  the  entire  process  of  reduction.  For  in- 
stance,  melt  No.  21  contained  only  traces  of  sulfur  through¬ 
out  the  process  of  reduction,  melt  No.  20  —  from  0,0043  to 
0.0048  percent  S,  and  melt  No.  4  —  from  traces  to  0.039 

percent  S*  j 

iThe  phenomenon  of  overreduction  of  copper  was  observed 

only  in  two  melts. 

Table  2 


Change  in  the  Oxygen  Content  of  the  Samples 


Percentile  Content 

Time  of  Collection  of  Sample  of  Oxygen 


After  the  oxidization  of  copper 
After  10  Minutes  of  Reduction 

It  2Q  n  n 

11  20  **  **  ** 

n  2|0  "  **  ** 


0.23 

0,19 

0.11 

0.088 

0.040 


Technical  and  Economic  Indexes 

The  Indexes  of  the  previous  method  of  copper  reduct¬ 
ion  are  compared  with  the  indexes  of  the  coaldust  method  of 

reduction  in  Table  3.  ^ 

As  conducted  under  Industrial  conditions,  the  experi¬ 
ments  with  the  reduction  of  copper  with  coaldust  and  wood 
have  demonstrated  the  definite  feasibility  of  using  the  coal- 
dust  prepared  from  the  local  high-ash  and  sulfur-containing 
black  coals.  At  the  Norll'sk  Combine  specifically,  this  is 
an  economically  convenient  method.  The  consumption  of  wood 
is  then  cut  from  0.053  to  0.015  m^  per  ton  of  anode  coper, 
and  the  duration  of  reduction  is  shortened  from  2.5-3  hours 
to  one  hour  and  15  minutes.  The  consumption  of  coaldust 
amounts  to  1.5  percent  of  the  weight  of  the  copper  being 
refined.  The  resulting  savings  per  ton  of  anode  copper  at 
Norll’sk  amounts  to  12  rubles  45  kopykas. 

The  results  of  the  studies  of  the  reduction  of  copper 
with  coaldust  have  been  introduced  into  the  operational 
practice  of  fire  refining  at  the  Norll’sk  Copper  Smelting 
Plant. 
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Table  3 


Indexes  of  the  Old  and  the  New  Methods  of  Reduction 


Consumption  per  ton 
of  Anbde  Copper 

Reduction  With 
Wood  Only 

Reduction  With  Wood 
and  Coaldust 

Amo\int 

Cost,  In 
rubles 

Amount 

Cost,  In 
rubles 

Poling  Staves,  m3 
Coaldust,  kg 

Air, 

Iron  Pipe, 
running  meters 

0,053 

20.24 

'  mmmm 

MM 

0.015 

13.5 

11.0 

0.019 

5.73 

1.45 

0.44 

0.17 

Total 

— 

20,24 

7.79 
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